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ABSTRACT

Background: Breast milk is an optimal nutrient source for, and mediates immune protection in, children. Further, 
it aids antibody production and shapes the mucosal immune response in children. Our study aimed to determine 
the relationship between breastfeeding and autoimmune diseases, particularly, Rheumatoid Arthritis (RA) and In-
flammatory Bowel Disease (IBD). Methods: A cross-sectional study was performed at the Maternity and Children’s 
Hospital (MCH) in Makkah, Saudi Arabia (between February and August 2020). Data were collected through phone 
interviews; analysis was performed at 95% confidence intervals using the Statistical Package for the Social Sciences. 
Results: Of the 60 patients enrolled, 44 had RA and 16 had IBD; 31 of these 60 patients (51.7%) were female, and 
the rest were male. In terms of the feeding type, (28.3%) were breastfed, (21.7%) were formula-fed, and (50.0%) were 
mixed-fed. Compared with the IBD patients, a higher percentage of RA patients were formula-fed (92.3% vs. 7.7%) 
and mixed-fed (80% vs. 20%). In contrast, 52.9% and 47.1% of IBD and RA patients, respectively, were breastfed. 
This difference in the feeding type was statistically significant (p=0.011). Our results also indicated that the dura-
tion of breastfeeding (0-6, 6-24, and >24 months) was not associated with the incidence of RA or IBD (p=0.316).  
Conclusion: Formula feeding markedly increased the incidence of RA, but not IBD, in children. Hence, exclusive 
breastfeeding may reduce the risk of RA. Further studies across multiple medical centres in Saudi Arabia with large 
sample sizes are recommended.

Keywords: Breastfeeding, Inflammatory bowel disease, Ulcerative colitis, Crohn’s disease, Rheumatoid arthritis, 
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INTRODUCTION

The immune system, which is designed to protect the body by attacking foreign antigens, is composed of collecting 
cells, tissues, and molecules that mediate resistance to infection. Once the immune system loses immunological 
tolerance, it attacks self-antigens, leading to the development of autoimmune diseases [1]. This usually happens in 
young populations with genetic susceptibility to such conditions, in combination with environmental factors [2]. 

Breastfeeding, which is the natural process of feeding infant breast milk to satisfy the child’s hunger, is considered 
a major factor influencing the development of a healthy immune system during the early stages of life; this process 
may affect a child’s susceptibility to diseases [3]. Apart from its nutritional value, breast milk provides many benefits 
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to the infant. It contains antibodies (IgA) that help infants fight against viruses and bacteria. In addition, it plays a 
significant role in immunity development and the modulation of the infant’s intestinal microbiome [4]. Moreover, 
breast milk contains allergen-specific immunoglobulins, immune complexes, and immunosuppressive cytokines that 
are transferred through the milk and could modify the infant’s immune response to allergens and decrease susceptibility 
to immune-mediated disorders, such as asthma, celiac disease, and multiple sclerosis. Breastfeeding also plays a role 
in protecting the infant against chronic conditions, such as type 1 and type 2 diabetes, obesity, and hypertension [3].

Rheumatoid Arthritis (RA) is one of the most common autoimmune inflammatory disorders; it leads to persistent 
synovitis and rheumatoid factor formation [3]. It has been shown that 50% of the risk for the development of RA can 
be attributed to genetic and environmental factors, such as smoking [5]. Uncontrolled active RA causes joint damage, 
decreased quality of life, and other comorbidities. Furthermore, the results of a 2015 study, based on data acquired 
from clinical assessments and cross-sectional surveys, stated that the prevalence of RA in Saudi Arabia is similar to 
the estimated prevalence on a global scale [6]. Unfortunately, at present, there is a lack of studies to identify the most 
common autoimmune disease in Saudi Arabia among pediatric populations. However, the authors of the present study 
have observed that in recent years, there has been an increase in the number of orders placed by laboratory pediatric 
clinics in Makkah city for rheumatoid factor tests, along with a concomitant increase in the frequency of positive 
results. 

Inflammatory Bowel Disease (IBD) represents a group of chronic inflammatory gastrointestinal tract diseases, including 
Ulcerative Colitis (UC) and Crohn’s Disease (CD). While UC affects the colonic mucosal layer, the CD can involve 
any component of the gastrointestinal tract and is characterized by transmural inflammation [7]. Although the etiology 
of IBD remains unknown, it has been found that multiple co-factors, including immunological, environmental, and 
genetic factors, such as the mutation of the NOD2 (Nucleotide-binding Oligomerization Domain-containing protein 2) 
gene and influence of the HLA-B27 (Human Leukocyte Antigen-B27) gene, play an essential role in the development 
of IBD. In addition, increased fat intake, previous intestinal infection, and nicotine consumption are risk factors for CD 
and protective factors for UC and host immunity dysregulation [8]. An article published in JAMA Pediatrics in 2015 
showed that IBD most commonly occurs during adolescence and young adulthood [9]. The incidence of pediatric IBD 
in the United States and Canada is approximately 10 per 100,000 children; this number continues to rise [9]. 

If the risk of developing autoimmune diseases, such as RA and IBD, can be reduced, the complications associated 
with, and the side effects of, long-term therapies may be ameliorated [10,11]. In addition to the previously mentioned 
data regarding the importance of breastfeeding and how it helps develop the immune system, the global World Health 
Organization (WHO) and the United Nations Children’s Fund (UNICEF) recommend exclusive breastfeeding for the 
first six months of an infant’s life, as it is necessary to maintain an optimal healthy immune system [4,12-14]. While 
several studies have focused on breastfeeding, the mechanisms underlying the protective effects of breastfeeding against 
RA and IBD remain controversial. Therefore, this study aimed to evaluate the relationship between breastfeeding and 
the development of autoimmune diseases, including RA and IBD, in children at the Maternity and Children’s Hospital 
(MCH) in Makkah city, Saudi Arabia. In addition, we compared the onset of these diseases among breastfed and non-
breastfed children and children fed with both breast milk and formula (mixed-fed children).

MATERIALS AND METHODS

Ethical Approval

This cross-sectional study was approved by the Research and Ethics Committee of the Ministry of Health (Approval 
No. H-02-K-076-0320-267) and by the Biomedical Ethics Committee, Faculty of Medicine, Umm Alqura University 
(Approval No. HAPO-02-K-012-2019-11-334). The study was conducted by the Declaration of Helsinki, and all 
participants provided informed consent before the start of data collection. This study was conducted between February 
2020 and March 2020 at the MCH in Makkah City, Saudi Arabia. Although data collection was halted because of the 
COVID-19 pandemic, it was resumed from July 15 to August 15, 2020. 

Study Participants

Participants were recruited from the MCH, the main hospital in Makkah, which included pediatric Gastrointestinal 
Tract (GIT) and rheumatology clinics; patients referred to these clinics were also considered for enrolment. A total of 
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39 patients diagnosed with IBD and 114 patients with RA were enrolled in the study. To answer the study questionnaire, 
the phone numbers of the patients’ parents were obtained from hospital files.

The required sample size for the study was determined using the OpenEpi software (version 3.0 26) [15]. However, 
when the number of hospital admissions of pediatric patients with RA and IBD was considered, we found out that to 
achieve a 95% confidence interval and a 5% margin of error, 89 participants with RA and 39 with IBD were needed. 
Only 58 patients with RA and 22 patients with IBD completed our questionnaire; the remaining subjects did not 
answer our questionnaire. Of these, 20 patients were excluded based on the study exclusion criteria. Therefore, the 
remaining 60 patients were included in this study. 

The inclusion criteria used in the selection of study participants were as follows: (1) children who were already 
diagnosed with IBD and/or RA; (2) children below 16 years of age; (3) children that underwent breastfeeding, non-
breastfeeding, and mixed feeding (breastfed and formula-fed). In addition, the exclusion criteria were: (1) patients 
older than 16; (2) patients showing a positive family history of IBD and RA; (3) children with other autoimmune 
diseases; (4) children treated with immunotherapy; and (5) children who had cancer. 

The parents and/or guardians of all the participants were aware of all the study objectives; consent was obtained from 
the parents and/or guardians of all the participants of this study. The mothers were asked to fill out a questionnaire 
detailing their child’s history, gender, age at diagnosis, type, duration, and feeding frequency. 

Statistical Analysis

Descriptive statistics were used to present categorical variables as frequencies and percentages. Numerical data 
are presented as the means ± standard deviations. Association between categorical variables, such as gender and 
autoimmune disease, type of feeding and autoimmune disease, risk of autoimmune disease, and frequency of 
breastfeeding were determined using the Chi-square test. Numerical data were checked for normality using the 
Shapiro-Wilk and Kolmogorov tests. Since all numerical data were non-normally distributed according to these tests, 
non-parametric tests were used to assess the relationship between the categorical and numerical data. The Mann-
Whitney U test was used to assess the relationship between the risk of autoimmune disease and the duration of 
breastfeeding. The same test was used to assess the relationship between the mean age of the patients with RA and that 
of the patients with IBD. The Kruskal-Wallis test was used to compare the mean age at diagnosis for patients subjected 
to each type of feeding. The analysis was performed with a 95% confidence interval using the Statistical Package for 
Social Science (SPSS) (version 23.0; IBM, Armonk, NY, USA) software.

RESULTS

This study included 60 subjects, of which 44 had Rheumatoid Arthritis (RA) and 16 had Inflammatory Bowel Disease 
(IBD). Among these 60 patients, 31 (51.7%) were women and 29 (%) were men. About the feeding type, 17 (28.3%) 
patients were breastfed, 13 (21.7%) were formula-fed, and 30 (50.0%) were mixed-fed; there were 17 (28.3%) patients 
who were breastfed for two years (Table 1). 

Table 1 Baseline characteristics of all cases (categorical variables; n=60)

Characteristics Attributes N %

Gender
Male 29 48.3

Female 31 51.7

Age

1-4 years old 4 6.7

5-8 years old 20 33.3

9-12 years old 19 31.7

13-16 years old 17 28.3

Disease
RA 44 73.3

IBD 16 26.7
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Type of feeding

Breastfeeding 17 28.3

Formula 13 21.7

Mixed 30 50.0

Two years of breastfeeding
Yes 17 28.3

No 30 50.0

A higher percentage of patients with RA (than that of those with IBD) were formula-fed (92.3% vs. 7.7%) and mixed-
fed (80% vs. 20%). In contrast, 52.9% of patients with IBD and just 47.1% of patients with RA were breastfed  
(Figure 1). This difference in the type of feeding between the RA and IBD cases was statistically significant (p=0.011). 

Figure 1 Association between the type of feeding and autoimmune disease

The relationships between gender and autoimmune disease (p=0.110) (Figure 2) were assessed and found to be not 
statistically significant. Moreover, the duration of breastfeeding (0-6, 6-24, and >24 months) was not associated with 
any particular autoimmune disease (RA or IBD; p=0.316) (Figure 3).

Figure 2 Association between gender and autoimmune disease
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Figure 3 Association between duration of breastfeeding and autoimmune disease

DISCUSSION

The World Health Organization (WHO) and the United Nations Children’s Fund (UNICEF) recommend exclusive 
breastfeeding for the first six months after childbirth; then, other complementary foods can be introduced with 
continued breastfeeding for up to two years or at least for one year [12,14,16]. It has been reported that breastfeeding 
can reduce the pediatric mortality rate from 13% to 11.6% by improving child survival and protecting them against 
life-threatening and chronic illnesses, especially during the critical window from birth to the age of 2 years [17]. 
Breastfeeding also supports brain development and results in high performance in intelligence tests [14,16,17]. 
However, breastfeeding does not benefit only the infants; it also benefits the mother [16]. It protects the mother 
against postpartum haemorrhage, postpartum depression, ovarian and breast cancer, heart disease, and type 2 
diabetes [14,16,17]. Unfortunately, according to UNICEF, globally, only two in five infants aged 0-5 months are 
exclusively breastfed. In the Middle East, the prevalence of exclusive breastfeeding is approximately 30%, with 
minimal improvement [16]. Additionally, a study conducted in Riyadh and Dammam, Saudi Arabia, in 2018 reported 
that the prevalence of breastfeeding practices in the study population is 76% at birth. However, it decreases to 37% 
after 6 months [18]. Consequently, in 2014, the global WHO and UNICEF recommended increasing the exclusive 
breastfeeding rate to 50% by 2025 [14,16,17]. Therefore, the current study aimed to clarify the role of breastfeeding 
in reducing the incidence and development of two autoimmune diseases, IBD and RA, and compare the onset of these 
diseases between breastfed, non-breastfed, and mixed-fed children in Makkah, Saudi Arabia. 

Concerning the type of feeding and the risk of RA, the current study found that among RA patients, the percentages of 
formula-fed (92.3%) and mixed-fed (80%) patients were higher than the percentage of patients who were exclusively 
breastfed (49.10%). This indicates that formula feeding may increase the incidence of RA in children; hence, exclusive 
breastfeeding may reduce the risk of RA. This finding is in agreement with a previous study that demonstrated that 
exclusive breastfeeding reduces the risk of RA in children [19]. Additionally, a similar result was reported by Kindgren 
in 2017; these authors found that early introduction of formula milk (<4 months of age) is associated with an increased 
risk of Juvenile Idiopathic Arthritis (JIA) [20]. In contrast, a meta-analysis of RA patients, in which six studies were 
included, showed a relationship between breastfeeding and a reduced risk of RA in white people, regardless of 
whether the breastfeeding time was longer or shorter than 12 months [19]. However, the authors of this meta-analysis 
suggested that more studies on Asian and African populations are needed to validate these findings, because of the 
genetic differences among various populations; thus, the findings of this meta-analysis cannot be considered accurate 
because of such genetic differences and the bias associated with study selection, given that only studies published in 
English were selected [19].

Herein, we found no statistically significant relationship between breastfeeding and IBD development, as 52.1% of 
the IBD patients were exclusively breastfed. This is in contrast with previous studies that have demonstrated that 
breastfeeding is a protective factor against IBD development [7]. Likewise, a systematic review reported the same 
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findings, but these data may have been associated with a selection bias and are insufficient to address the primary 
idea [21]. Of note, like our study, other studies found no significant relationship between breastfeeding and protection 
against IBD [3]. 

A study conducted in April 2017 by Strisciuglio and her co-authors showed that the short- and long-term benefits 
of breastfeeding override the increased risk of IBD [22]. In comparison, in November 2017, a systemic review with 
meta-analysis, which included 14 studies, concluded that increasing the duration of breastfeeding is associated with 
a more notable reduction in the risk of both CD and UC [7]. Likewise, per a systematic review conducted in 2019, 
limited case-control evidence suggests that feeding human milk for short durations or not feeding children with breast 
milk at all is associated with a higher risk of diagnosed IBD and celiac disease [23]. Additionally, Francisco Rocha 
(2019) reported a similar result regarding JIA: breastfeeding for more than 6 months tended to lower disease activity. 
The shorter the duration of exclusive breastfeeding, the greater was the risk of JIA [24]. 

CONCLUSION

In conclusion, the results of the current showed that breastfeeding may reduce the risk of RA, whereas no significant 
relationship between breastfeeding and IBD risk reduction was found. These findings are critical and interesting, 
but further data are required to validate these outcomes. The main limitation of this study was the small sample size. 
Consequently, to confirm the relationship between breastfeeding and the development of RA and IBD in children, 
determine the association between the duration of breastfeeding and the development of the disease, and identify the 
prevalence of RA and IBD in the Makkah region by involving all pediatric clinics, we recommend that more studies 
across multiple pediatric centres in the Makkah city be performed, with larger sample sizes.
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